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INTRODUCTION {#sec1-1}
============

Sellar arachnoid cysts (SACs) constitute about 3% of all intracranial arachnoid cysts. Their pathophysiology is not well understood, and they are often asymptomatic and found incidentally. There are some reports of symptomatic SACs that required treatment.\[[@ref1],[@ref3],[@ref6],[@ref8],[@ref11],[@ref18],[@ref20],[@ref21],[@ref22],[@ref25]\] If symptomatic, they usually present with signs and symptoms of chiasmatic or pituitary gland compression. They also can present with chronic headaches.\[[@ref1],[@ref3],[@ref6],[@ref8],[@ref11],[@ref18],[@ref20],[@ref21],[@ref22],[@ref25]\]

They can easily be identified on magnetic resonance imaging (MRI), appear as a cystic lesion within the sella with cerebrospinal fluid signals with no obvious communication with the suprasellar subarachnoid space.\[[@ref6],[@ref7],[@ref22],[@ref23]\] In contrast to empty sella syndrome, where the arachnoid diverticulum in the sella does communicate with subarachnoid space. Due to the rarity of this condition, there are no clear-cut guidelines on the indications and timing for surgical intervention. Visual field defects, hormonal imbalance, and chronic headache, especially with enlarging cyst, have been reported as indications for surgery.\[[@ref1],[@ref3],[@ref5],[@ref7],[@ref10],[@ref17],[@ref20],[@ref21],[@ref23]\] Typically, the surgical treatment of these lesions requires either transsphenoidal or transcranial approach to the sella.\[[@ref13],[@ref17],[@ref21]\]

We present a case of symptomatic SAC that was treated with orbitofrontal craniotomy for cyst fenestration.

CASE REPORT {#sec1-2}
===========

A 64-year-old female presented with chronic severe headaches, blurriness of vision, diabetes insipidus (DI), and an MRI finding of a sellar cystic lesion. She was originally diagnosed with DI at a different institution when she presented with symptoms of polyuria and polydipsia in 2011. At the time, she had a normal MRI of the brain and was treated with desmopressin 100 mcg/day. In 2016, she developed severe, achy bifrontal headaches 2--3 times a week with no associated symptoms. These headaches were managed with ibuprofen and sumatriptan with some benefit. Then, in December 2017, she began experiencing generalized fatigue and blurring of her left-sided vision that caused her to bump into objects on her left side. She also had a single episode of generalized tonic-clonic seizure that led to the identification of a new nonenhancing 9.4 × 9.2 × 6.3 mm sellar cystic lesion on MRI of the brain consistent with a SAC \[[Figure 1](#F1){ref-type="fig"}\]. She underwent testing of her pituitary function and a neurosurgical evaluation at a different institution. The managing team recommended a 1=year follow-up with a new MRI. She then presented to our institution for a second opinion. On examination, the patient had left-sided monocular temporal hemianopia. The pituitary function test revealed low levels of follicle- stimulating hormone (FSH) and luteinizing hormone (LH) for the patient's age. Due to the severity of the patient's headache and the presence of visual field defect, a surgical fenestration of the cyst was offered as an option. After discussing the risks and benefits in details, the patient elected to proceed with surgery.

![Preoperative magnetic resonance imaging brain with contrast (mid-sagittal view) shows the sellar arachnoid cysts with compression of the pituitary gland and deviation of the stalk.](SNI-11-10-g001){#F1}

The patient underwent a right-sided orbitofrontal craniotomy for the fenestration of the SAC through an eyelid crease incision \[[Figures 2](#F2){ref-type="fig"}-[6](#F6){ref-type="fig"}\]. With the patient in supine position, the head was rotated about 20° toward the contralateral side to provide a straight trajectory toward the sella. A single-piece orbitofrontal craniotomy was done extending from the keyhole laterally to the supraorbital neurovascular bundle medially with 3 cm superior extension. A U-shaped durotomy was done with the base toward the orbital rim. A sharp arachnoid dissection was performed to free the frontal lobe from the anterior skull base. Then, the optic nerves and anterior cerebral arteries were identified and the chiasmatic cistern was opened. The pulsating SAC was identified, and a large window was created into the cyst wall to create a direct communication with the subarachnoid space. A watertight dural closure is important to eliminate the risk for cerebrospinal fluid (CSF) leak.

![Artist's sketch depicting the eyelid crease incision for the approach.](SNI-11-10-g002){#F2}

![Artist's sketch depicting the orbitofrontal craniotomy (the black circle is the burr hole at the keyhole).](SNI-11-10-g003){#F3}

![Three-dimensional rendering of the patient's computed tomography angiogram depicting the exposure obtained from the orbitofrontal approach.](SNI-11-10-g004){#F4}

![Intraoperative microscopic picture (×50) shows the right optic nerve, right anterior cerebral artery, and the arachnoid cyst within the sella (arrow).](SNI-11-10-g005){#F5}

![Intraoperative microscopic picture (×50) shows the dorsum sellae after the fenestration of the arachnoid cyst (arrow).](SNI-11-10-g006){#F6}

The patient postoperative course was complicated by a palpebral abscess, which was drained by ophthalmology and treated with oral clindamycin and erythromycin eye drops. At 6-month follow-up, she reported significant improvement of her headaches (1--2 times a month with less severity) with resolution of visual field deficit. In addition, her DI had resolved and was confirmed with laboratory testing and the desmopressin was discontinued by her endocrinologist. Postoperative MRI showed that the cyst was smaller in size with less deformation of the pituitary gland and the stalk \[[Figure 7](#F7){ref-type="fig"}\].

![Postoperative magnetic resonance imaging brain with contrast (mid-sagittal view) shows the sellar arachnoid cysts (smaller in size) with increased thickness of the pituitary gland.](SNI-11-10-g007){#F7}

DISCUSSION {#sec1-3}
==========

SACs are rare lesions that often found incidentally. They usually treated conservatively with no high-level evidence regarding the indications for surgical intervention. The pathophysiology of SACs is not completely understood. One common theory suggests the development of SACs by a herniation of the basal arachnoid membrane through a defect in diaphragma sellae.\[[@ref2],[@ref6],[@ref10],[@ref15]\] Therefore, SACs start as an intrasellar arachnoid diverticulum followed by cyst formation, due to narrowing of the diaphragma defect or the development of adhesions between the arachnoid layers. Furthermore, Meyer *et al*. postulated that SACs are formed by splitting of the arachnoid layers similar to other intracranial arachnoid cysts.\[[@ref16]\] Naturally, these theories correlate with the known increased risk of CSF leak with SACs due to the potential for communication with the subarachnoid space.\[[@ref4],[@ref14],[@ref19]\] The symptoms of SACs are due to mass effect on the surrounding structures, i.e., the pituitary gland, optic chiasm, and cavernous sinuses. Symptomatic patients initially present with headaches with visual changes followed by hormonal deficits.\[[@ref6],[@ref8],[@ref12],[@ref21]\] The cause of headaches is unknown but is thought to be related to stretch of the diaphragma dura.\[[@ref9]\] Our patient's headaches were chronic and bifrontal in nature. The visual dysfunction associated with SAC typically presents as bitemporal hemianopia due to compression of the optic chiasm. However, in our case, the visual symptoms were unilateral which is not uncommon. The most commonly reported hormonal abnormalities were related to the gonadotroph axis and were thought to be due to the compression of the pituitary gland.\[[@ref6],[@ref8],[@ref12],[@ref21]\] In our case, the patient was found to have low levels of FSH and LH and DI preoperatively.

The goals of surgery for SACs are decompression of the optic apparatus and the pituitary gland. Surgery is rarely indicated to treat headaches. The concept behind the fenestration of the SACs is to create a continuous communication between the cyst and the subarachnoid space. Several surgical approaches have been described to address sellar lesions, they can be grouped into transcranial and transsphenoidal approaches (TSAs). The choice of the optimal approach is affected by multiple factors including the surgeon's experience, type and size of the lesion, vascular anatomy, and position of the optic chiasm. At present, the endoscopic TSA is the most commonly used approach to treat sellar lesions. SACs represent an exception, due to the increased risk of CSF leak which can be as high as 15--20%.\[[@ref4],[@ref14],[@ref19]\] The supraorbital and orbitofrontal approaches offer a sufficient corridor to visualize and fenestrate the cyst, minimal need for frontal lobe retraction, and have a much lower rate of CSF leak in comparison to TSA.\[[@ref24]\] The degree of curvature of the orbital roof can guide the choice between the two approaches. In this case, we decided to use the orbitofrontal approach instead because the patient's orbital roof had a high degree of curvature (12 mm between frontoethmoidal suture and highest point of orbital roof) which limited our view \[[Figure 8](#F8){ref-type="fig"}\]. DeBattista *et al*. (2014)\[[@ref5]\] showed that in unilateral subfrontal approaches, if the orbital height is more than 11 mm then an orbitotomy can be beneficial to expand the surgical view and minimize retratction. Furthermore, they suggested that a preoperative computed tomography measurement of orbital height can be beneficial in predicting when orbitotomy is needed.\[[@ref5]\] The improvement in the patient's headache and the resolution of her visual deficits supports the aforementioned rationale for intervening surgically to treat SACs.\[[@ref7],[@ref11],[@ref13],[@ref12],[@ref20],[@ref23]\] On the other hand, the resolution of the patient's chronic central DI after SAC fenestration is a significant finding in our case. We think that fenestration of the cyst resulted in reduction of the pressure on the pituitary gland which might have helped with the patient DI. Although at the time of initial diagnosis of the patient DI, the MRI of the brain did not show any sellar pathology. The mechanism for this improvement remains elusive. Shim *et al*.\[[@ref21]\] reported a case series of SACs that were treated with transventricular endoscopic fenestration, patients with preoperative DI did not experience any improvement of their DI postoperatively.

![Computed tomography scan of the orbit (coronal view) shows the curvature of the orbital roof with the cyst marked at the level of the sphenoid planum (dashed line).](SNI-11-10-g008){#F8}

CONCLUSION {#sec1-4}
==========

SACs are rare with unknown etiology, there is a controversy regarding the indications and timing of surgery as well as the optimal surgical approach. Our experience indicates that fenestration of SAC through a transcranial approach is safe and effective surgical option for patients who present with visual deficit and/or pituitary hormonal derangements.
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